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Abstract 

A process for preparing aqueous coating agents with adjustable optical effects by mixing at 
least two storagestable pre-mixed aqueous modules (imits) is described, in which 

A) at least one aqueous special effect module containing 

one or more special effect pigments, one or more anionic and/or non-ionic stabihsed 
water-dilutable binders, one or more organic solvents, at least 20 wt.% of water and 
optionally conventional lacquer additives, and 

B) at least one aqueous binder module containing one or 

more anionic and/or non-ionic stabilised waterdilutable binders, water, and optionally one or 
more organic solvents, one or more cross-linking agents and/or conventional lacquer 
additives, are mixed together. 

CLAIMS: Show all claims 

*** Note: Data on abstracts and claims is shown in the official language in which it was 
submitted. 
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Patent claims 



1. A process for preparing aqueous coating agents with 
adjustable optical ffects, by mixing at least two 
storage-stable, pre-mixed, aqueous modules, 
characteris d in that 

A) at least one aqueous special ef£ect nodule 
containing one or more special effect pigments, 
one or more anionic and/or non-ionic stabilised 
vater-dilutable binders, one or more organic 
solvents, at least 20 wt.% of water and 
optionally conventional lacquer additives, and 

B) at least one binder module containing one or more 
anionic and/or non-ionic stabilised water- 
dilutable binders, water, and optionally one or 
more organic solvents, one or more cross-linking 
agents and/or conventional lacquer additives are 
nixed together. 

2. A process according to Claim 1, characterised in that a 
special effect module A) is used which contains metallic 
pigments and/or interference pigments as special effect 
pigments. 

3. A process according to Claim 1 or 2, characterised in 
that a special effect module A) is used which contains 
anionic stabilised binders at a pH of 7.0 to 9.0. 

4. ' A process according to Claims 1, 2 or 3, characterised 

in that a special effect module A) is used which 
contains exclusively metallic pigments as special effect 
pigments, wherein the metallic pigment content is 3 to 
13 wt.%, with reference to the total weight of the 
components in the special effect module, with a 
pigment/binder ratio of 0.02 : l to lo : i, with 



reference 
8.0. 

5. A process according to Claim 4, characterised in that 
the sp cial effect module contains metallic pigments 
based on water-sensitive metals such as aluminium and 
steel. 

6. A process according to claim 4 or 5, characterised in 
that a special effect module based on one or more 
anionic stabilised binders is used. 

7. A process according to one of the preceding Claims, 
characterised in that several special effect modules are 
used, each of which contains the same binder or mixture 
of binders. 

8. A process according to one of the preceding Claims, 
characterised in that one or more special effect modules 
with a water content of at least 50 wt.% are used. 

9. A process according to one of the preceding Claims, 
characterised in that the special effect module A) 
and/or the binder module B) contains one or more binders 
based on polyurethane resins. 

10. A process according to one of the preceding Claims, 
characterised in that, in addition to special effect 
module A) and binder module B) 

' C) at least one dye module containing one or more 
pigments and/or fillers, one or more anionic 
and/or non-ionic stabilised water-dilutable 
binders, water, and optionally one or more 
organic solvents and/or conventional lacquer 
additives, and/or 
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he weight of solids and at USB of 7.2 to 
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D) at IM^L one rheology module contalnVrg one or 
more organic or inorganic agents for regulating 
rheology and water, and optionally one or more 
anionic and/or non-ionic stabilised water- 
dllutable binders and/or on or mor organic 
solvents/ and/or 

E) at least one cross- linking module containing one 
or more cross-linking agents, and optionally one 
or more organic solvents, water, one or more 
anionic and/or non-ionic stabilised water- 
dilutable binders and/or one or more conventional 
lacquer additives, are used. 



11. A process according to Claim 10, characterised in that 
the dye module C) has a solids content of 20 to 

80 vt.%. 

12. A process according to one of Claims 10 or 11, 
chiaracterlsed in that the cross-linking module E) 
contains one or more blocked isocyanates and/ or one or 
more amine resins as cross-linking agents. 

13. A process according to one of the preceding Claims, 
characterised in that the modules are mixed in 
proportions such that a coating agent which contains 
less than 20 wt.% of organic solvent is produced. 



I 
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A process ^or pWarinq aqueous ccatincy g aa nts ualno modular 

systems 

The invention relates to a process for preparing aqueous 
coating agents with adjustable optical effects using modular 
systems (mixing systems). It is suitable in particular for 
preparing long-term storage-stable aqueous special effect 
base lacquers which may be used in particular for lacquering 
motor vehicles and motor vehicle parts. 

The use of water-dilutable lacquer systems is steadily 
gaining acceptance in the motor vehicle and motor vehicle 
parts sector. There is a demand, especially in the area of 
aqueous special effect base lacquers, for a constantly 
increasing number of special effect shades, which renders 
efficient production and storage increasingly difficult. 
One way to solve this problem is the provision of a limited 
number of storable individual units, which are combined, 
depending on the desired special effect shade, to give the 
final, aqueous special effect base lacquer shortly before 
application. 

Thus, EP-A-399 427 describes a water base lacquer modular 
system consisting of 5 units which, after combination, 
produce a final water base lacquer. In this case it is 
essential, according to the invention, that the special 
effect unit, the component with metal-containing pigments, 
must be prepared and stored in the absence of water. This is 
achieved by slurrying metal -containing pigments in an alkyd, 
acrylate or polyester resin dissolved In a solvent and an 
orginic solveint. Special effect units prepared in this way do 
not contain a neutralising agent for acid resins. The water 
base lacquers formulated therewith thus have an undeslred 
high proportion of solvent and a separate neutralising unit 
is required. In addition, production of this water base 
lacquer requires strict observation of the mixing sequence 
for the Individual units. 
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a lacquers baaed on diff rent units are 
described in EP-A-0 468 293 and EP-A-0 471 972. However, it 
is essential that the special effect unit contains no water. 



DE-A-41 10 520 describes a mixing system which is intended to 
be suitable for preparing aqueous pigmented coating agents 
with precisely determined shades. It is intended in 
particular for preparing water base lacquers. The mixing 
system consists of various basic dyes (A), which contain less 
than 5 wt.% of water, preferably no water, and pigments, 
solvents and water-dilutable binders, and a pigment-free 
aqueous component (B) which contains in particular water- 
dilutable binders and/or rheological additives. The water- 
dilutable binders contained in component A are present in 
solvent form and must be capable of being prepared in solvent 
form. The water base lacquers formulated in this way 
therefore have undesired high proportions of solvent. The 
final coating agents are prepared by mixing the components 
just before application, they are not storage-stable. 

The object of the invention is the provision of a process for 
preparing aqueous coating agents, in particular for preparing 
aqueous single-component special effect base lacquers with 
low solvent contents using a modular system or mixing system 
or unit system which is stable over a long period of time, 
wherein the individual modules in the system can easily be 
mixed with each other in order to produce a desired special 
effect. 



It has been shown that this object can be achieved by the use 
of a modular 'system which contains a special effect module 
with a high water content. 

The invention thus provides a process for preparing aqueous 
coating agents with adjustable optical effects by mixing at 
least two storage-stable pre-mixed aqueous modules, which is 
characterised in that 
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A) at least d^^queous special eff ct inodul^Rntaining 
one or more sp cial effect pigments, one or more water- 
dilutable anionic and/or non-ionic stabilised binders, 
one or more organic solvents, at least 20 wt.% of water 
and optionally conventional lacquer additives and 

B) at least one aqueous binder module containing one or 
more water-dilutable anionic and/or non-ionic stabilised 
binders, water, optionally one or more organic solvents, 
and optionally one or more cross-linking agents and/ or 
one or more conventional lacquer additives, are mixed 
together. 

The modular system used according to the invention may 
contain, in addition to special effect module A) and binder 
module B) , for example, 

C) at least one dye module containing one or more pigments 
and/or fillers, one or more anionic and/or non-ionic 
stabilised, water-dilutable binder and water, and 
optionally one or more organic solvents and/or 
conventional lacquer additives, and/or 

0) at least one rheology module containing one or more 

organic or inorganic agents for regulating the rheology 
(rheology components) and water, and optionally one or 
more water-dilutable anionic and/or non-ionic stabilised 
binders and/or one or more organic solvents, and/ or 

E) at least one cross-linking module containing one or more 
cross-ilnking agents and optionally one or more organic 
solvents, water, one or more anionic and/ or non-ionic 
stabilised water-dilutable binders and/or one or more 
conventional lacquer additives. 



Here, modules are understood to be storage-stable units 
(mixing units) which can be stored separately, from which a 



final coating ag^t can be prepar d by mixing, ^jkich 
optionally can ^^1 be adjusted to the applidiPln 
viscosity. By means of mixing the individual modules, desired 
adjustable special effects, and optionally adjustable shades 
of colour, can be obtained. The modules could be pr vided by 
the manufacturer in the form of a set containing, for 
example, at least modules A) and B) . 

Different embodiments may be prepared from each of the 
modules A) to E) . A set of modules is produced in this way 
which may consist of one or more modules. 

Special effect module A) is an aqueous preparation which 
contains at least one special effect pigment, at least one 
water-dilutable resin (binder) and at least 20 wt.% of water, 
a proportion of organic solvents and optionally conventional 
lacquer additives. 

Special effect pigments are those pigments which produce a 
decorative effect in lacquer coatings and also, but not 
exclusively, may produce a coloured effect. Special effect 
pigments are distinguished in particular by a plate-like 
structure. Examples of special effect pigments are: metallic 
pigments, e.g. made from aluminixim, steel, copper or other 
metals; interference pigments such as e.g. metal oxide coated 
metallic pigments, e.g. titanium dioxide coated or mixed 
oxide coated aluminium, coated micas such as e.g. titanium 
dioxide coated mica and graphite effect pigments. 

A number of these special effect pigments is available 
commercially and they differ in particle size, particle size 
distribution and particle shape. The choice of pigment 
depends on the particular special effect desired in the 
lacquer film. Special effect modules with only one pigment 
are preferably prepared. However, it is also possible to 
prepare special effect modules which contain several 
different special effect pigments. 




5 




Surprisingly, 



Is been shown, within th sc( 



of the 



invention, that aqueous m dules containing special effect 
pigments, especially metallic pigments, may be provided for 
the process according to the invention, wherein the metallic 
pigments may even consist of water-sensitive metals such as 
aluminium or steel. It has been shown that this is possible 
in particular when the special effect module contains 3 to 
13 wt.%, especially 3.5 to 4 wt.% of the water-sensitive 
metallic pigment. The pH is then preferably 7.2 to 8.0, 
particularly preferably 7.5 to 8.0. The pigment/binder ratio 
in this case is preferably 0.02 : 1 to 10 : 1, with reference 
to the weight of solids. Due to the provision of this type of 
aqueous special effect module based on metallic pigments, a 
lacquer material which has a particularly low solvent content 
can be provided by the process according to the invention. 

The water-dilutable resins contained in the special effect 
module may carry an anionic charge. Anionic resins in the 
form of aqueous solutions or dispersions neutralised with 
bases are available. 

The water-dilutable resins contained in the special effect 
module may also be non-ionically stabilised. For example, 
those resins which are described later for binder module B) 
may be used. 

In the case of anionic resins, the anionic groups are 
preferably present as neutralised carboxyl groups, 
corresponding to an acid value of preferably 15 - 70 mg 
KOH/g. Aqueous special effect modules containing anionic 
resins preferably have a pH of 7,0 - 9.0. 

The resins may be conventional film-forming binders and/or 
paste resins. They may be based, for example, on polyesters, 
polyacrylates or polyurethanes, as explained In the 
description of the set of binder modules. Preferably, 
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polyur thane rS^j^s are used as water-dllutablSreslnB In the 

sp clal effect module. 

Water-dilutabl or non-water-dilutable cross-linking 
components may also be contain d in the special effect 
nodule. These cross-linking components are described in more 
detail in the description of the cross-linking nodule. 

Preferably^ each of the aqueous special effect pignent 
modules contains the same binder or binder nixture. This 
means that a constant binder composition can be produced, 
even when mixing different nodules. 

Furthermore, the special effect module may contain a small 
proportion of at least one water-miscible solvent, such as 
alcohols, e.g. monoalcohols such as butanol, n-propanol or 
isopropanol; ether alcohols, e.g. butoxyethanol , 
butoxypropanol or nethoxypropanol ; dialcohols such as 
glycols, e.g. ethylene glycol, polyethylene glycol; 
trialcohols such as glycerol; ketones, e.g. acetone, 
nethylethyl ketone or N-nethylpyrrolidone; ethers, e.g. 
dipropyleneglycol dimethyl ether. 

The special effect nodule preferably contains a rheology 
regulating agent. These nay be the substances or mixtures 
which are described for the preparation of a rheology nodule. 
These may be directly added during preparation of the special 
effect module or adnixed later as a finished rheology module. 

Furthermore, conventional lacquer additives such as e.g, 
wetting agents, defoaners, neutralising agents and catalysts 
may be contained in the aqueous special effect module. 

The aqueous special effect module is generally prepared in 
such a way that the special effect pignent, e.g. in the form 
of a commercially available paste, is initially introduced, 
water-dilutable solvent and additives are added and then the 



aqueous resin s ion is adioixed under a shea^Rrce. 
Powdery special effect pigments ar first processed with 
solvent and additives to produce a paste, care should be 
taken that platelet-shaped special effect pigments are not 
mechanically damaged during the mixing process. 

Aqueous storage-stable special effect modules with a 
preferred pigment/binder ratio of 0.02 : 1 to 10 i 1 are 
produced. The solids content of the whole special effect 
module is then preferably 10 to 40 wt.%. The ratio by weight 
of water to organic solvent in the aqueous special effect 
module is preferably 12 : l to 3 : 1, The water content of 
the special effect module is at least 20, preferably 20 to 
75 wt.%. 

Binder B) is an aqueous solution or dispersion of at least 
one anionic and/or non-ionic stabilised water-dilutable 
binder. These are film-forming resins or paste resins such as 
are normally used in aqueous coating agents, especially in 
aqueous base lacquers. They may be present alone or in 
combination. The film-forming resins may be based on 
polyesters, polyacrylates or preferably polyurethanes . They 
may be self-cross-linked or require an external cross-linking 
agent or dry out physically. 

Examples of suitable non-ionically stabilised binders are 
those binders whose water-dilutability is achieved by the 
incorporation of polyether segments into the resin molecule. 
Examples of this type of stabilised polyurethane or 
polyurethanacrylate resin are described in EP-A-354 261, EP- 
A-422 357 and EP-A-424 705. 

The aqueous binder module preferably contains anionic 
stabilised binders. Examples of these are (meth) acrylic 
copolymers, polyester resins or preferably polyurethane 
resins. 
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Examples of sui1 




water-dilutable (roeth)acr: 




c polymers 



can be found in EP-A-399 427 and EP-A-287 144. 

Examples of suitable water-dilutable polyester resins are 
describ d in DE-A-29 26 584, DE-A-38 32 142 and EP-A-301 300. 

It is also possible to use mixtures of such binders. 
Particularly suitable binders are those in which 
(meth) acrylic copolymers and polycondensation resin are 
present bonded covalently or in the form of interpenetrating 
resin molecules. Examples of these resins as this type of 
combination of (meth) acrylic copolymers and polyester resin 
are described in EP-A-226 171. 

Examples of the particularly preferred anionic stabilised 
polyurethane resins are described in great variety in the 
literature. These are aqueous polyurethane dispersions or 
solutions or those binders in which (meth) acrylic copolymers 
and polyurethane resin are present bonded covalently or in 
the form of interpenetrating resin molecules. Suitable PU 
dispersions are stable, aqueous dispersions with a solids 
content of 20 to 50%. The molecular weight (M^) of the 
resins may vary over wide limits, from looo to 500000, 
wherein the molecular weights of film-forming binders lie in 
the upper range of numbers and those of paste resins lie in 
the lower range of numbers. 

Examples of polyurethane dispersions which may be prepared by 
chain- lengthening prepolymers which contain isocyanate 
functions using polyamines and/or polyols, are found in EP-A- 
89 497, EP-A-i228 003, DE-A-36 28 124 and EP-A-512 524. 

Polyurethane dispersions which may be prepared by chain- 
lengthening prepolymers which contain isocyanate functions 
using water are described in DE-A-39 15 459. 



Particularly p^j^rred polyurethane dispersio^fcf this type 
are described in P 42 24 617, from th sam applicant, which 
has not yet been laid open for public inspection. These are 
self-emulsifying polyurethane dispersions which preferably 
have an acid value, with reference to the solids content, in 
the non-neutralised stat , of 5 to 50, particularly 
preferably of more than 10 and less than 30. The self- 
emulsifying urethane resin preferably has a glass transition 
temperature which is lower than the dispersing temperature. 
The dispersion may be prepared in such a way that, e.g. a 
urethane prepolymer is prepared by reacting 

one or more polyisocyanates (a) , preferably diisocyanates, 
with a polyetherdiol or polyesterdiol (bl) or a mixture 
thereof, and 



optionally one or more low-molecular weight polyhydroxyl 
compounds (b2) and 

one or more dimethylolalkanoic acids (c) in a NCO/OH ratio by 
equivalents of 1.1-2.0 : 1, preferably i.i - 1.9 : 1, 

in a single or multi-stage reaction in a hydrophilic organic 
solvent which contains no active hydrogens. Subsequently 
chain-lengthening with water takes place, for example in the 
organic phase, wherein for example 0.5 to 3 moles of water 
are used per NCX5 group. The polymers thus obtained may be 
emulsified in further water after or during neutralisation 
with an amine and the organic solvent may be distilled off, 
if necessary. 

Examples of polyurethane dispersions which are prepared by 
chain-lengthening of PU prepolymers which contain active 
hydrogens which react with polyisocyanates, using 
polyisocyanates, may be found in DE-A-39 03 804 and DE-A-40 
01 841, 



Further anionic stabilised polyurethane (PU) dispersions are 
described in P 42 28 510, from the sane applicant, which has 
not yet been laid open to public inspecti n. These are 
aqueous polyurethane resin dispersions which are obtainable 
by chain>lengthening of 

one or more polyurethane resins which contain at least 
one CH-acid group in the molecule by reaction in 
aqueous or non-aqueous medium with 

at least one compound which can react with at least 
two CH-acid groups and 

optional transfer of a reaction product obtained in 
non-aqueous medium to the aqueous phase. 

The dispersions are preferably prepared solvent-free. The 
binder preferably still contains reactive functional groups. 

The polyurethane resin which contains at least one CH-acid 
group may be prepared by a variety of methods. This type of 
CH-acid PU resin is described, for example, in EP-A-0 367 
051. 



Another method for preparing a dispersion of this type of 
polyurethane resin is to react a polyurethane resin with at 
least one ionic group which contains OH groups, which may 
contain urea groupings, in an anhydrous medium, with at least 
one compound which has at least one functional group which is 
suitable for reaction with at least some of the OH groups in 
the 'polyurethane resin and in addition contains a CH-acid 
group and transferring the product obtained to the aqueous 
phase after neutralisation. 

The chains in the dispersions are lengthened before or after 
transfer to the aqueous phase using a compound which can 
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react with two ciPacid functl ns. Preferably, however, chain- 
lengthening Is performed In aqueous dispersion. 

Compounds suitable for chain-lengthening are those which can 
react with CH-acid centres. At 1 ast a two-fold possibility 
of reaction must be provided. Examples of such compounds are 
aldehydes or di- or polyisocyanates. Appropriate chain- 
lengthening reagents may be used separately or in 
combination. 

Examples of anionic stabilised polyurethane-based binders 
which are suitable as a component of the aqueous binder 
module in which (meth) acrylic copolymers and polyurethane 
resin, bonded covalently or in the form of Interpenetrating 
resin molecules, are present are described, for example, in 
EP-A-353 797, EP-A-297 576, DE-A-41 22 265 and DE-A-41 22 
266. These are polymer hybrids which are prepared by emulsion 
polymerisation of radically polymer isable monomers in the 
presence of anionic stabilised polyurethanes which optionally 
carry unsaturated functions. 

These are preferably the type of polyurethane based binder 
described in DE-A-41 22 265. 

These are polyurethane dispersions, prepared by radical- 
initiated polymerisation of polyurethane macromonomers with a 
proportion of carboxyl, phosphonic acid or sulphonic acid 
groups and lateral vinyl groups as well as optional terminal 
vinyl groups, hydroxy 1, urethane, thlourethane and/or urea 
groups. 

These polyurethane dispersions may, in principle^ be prepared 
by a variety of methods. One method comprises, e.g. preparing 
a polyaddltion product by polyaddltlon of polyhydroxy 
compounds from the group polyhydroxy-polyethers , polyhydroxy- 
polyesters and polyhydroxy-polycarbonates, also 
polyhydroxycarboxyllc acids, dlhydroxyphosphonlc acids or 
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polyhydroxysul^Rnlc acids as well as polylsocyanates and a 
monomer which contains at least two hydroxyl groups and at 
least one vinyl group. Th proportions of reactants, in 
particular of polyisocyanate, are selected so that a 
macromonomer with terminal hydroxyl groups is produced. This 
macromonomer, which in addition contains carboxyl, phosphonic 
acid or sulphonic acid groups and lateral vinyl groups, is 
then neutralised, if the acid groups in the monomers which 
contained these groups were not used initially in the 
neutralised form. 

To prepare the polyurethane dispersion, the macromonomers 
thus obtained, which contain vinyl groups, are converted into 
an aqueous dispersion by the addition of water and 
polymerised by radical-initiated polymerisation using methods 
which are known per se. During this polymerisation, if so- 
called reactive diluters are not present from the start, 
monomers are added which are then co-polymerised into the 
polyurethane. 

These monomers are alpha , beta-unsaturated monomers. Examples 
of these are alpha, beta-unsaturated vinyl monomers such as 
alkylacrylates, -methacrylates and -crotonates with l to 20 
carbon atoms in the alkyl chain, di-, trl- and 
tetraaerylates, -methacrylates and -crotonates of glycols, 
trl- and tetra-functional alcohols, substituted and 
unsubstituted acryl- and methacry lamides , vinylethers, 
alpha, beta-unsaturated aldehydes and ketones, vinylalkyl 
ketones with 1 to 20 carbon atoms in the alkyl chain, vinyl 
ethers, vinylesters, diesters of alpha, beta-unsaturated 
dic'arboxylic acids, styrene, styrene derivatives, such as 
e . g , a Ipha-methy Istyrene . 

The polyurethane paste resins which are mentioned above, e.g. 
from DE-A-40 00 889, may also be used as anionic stabilised 
PU resins in the aqueous binder module B) according to the 
invention. These are urethanised oil-free polyesters which 
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contain OH group^ prepared by reacting dilsoc|M||ites with an 
excess of a pol^B mixture and lower molecular^Sralcohols, of 
which some also contain at least one acid group capable of 
forming an anion. The nxmber average of the molecular mass of 
these PU binders is preferably 3000 to 200000, particularly 
preferably less than 50000. 

The binder nodule B) needed to prepare aqueous base lacquers 
may consis't of one aqueous binder. The aqueous binders may 
also, however, be present in combination. Thus, the binders 
are each prepared separately and stored as a single module 
afterwards or they are prepared as a mixture of binders and 
then stored as a multi-component binder module. 

The binder module B) preferably contains aqueous binders 
based on anionic stabilised polyurethanes . It may be 
expedient, if some, e.g. up to 50 wt.% of the PU binder, is 
replaced by resins based on a combination of (meth) acrylic 
copolymer and polyester resin. 

Furthermore, binder module B) may contain water^dllutable 
binders based on cellulose. 

Aqueous binder module B) nay also contain amino resins and/or 
blocked polyisocyanates. The amino resins and blocked 
polylsocyanates nay be vater-dilutable or non-water-dllutable 
and are comnented on under the description of the cross- 
linking module. They are present in a ratio of 40 : 60 to 
5 : 95 with respect to the water-dllutable binder, each being 
with reference to the solid resin. 

Rheology regulating agents may also be contained. 
Furthermore, the aqueous binder may contain small proportions 
of conventional solvents, preferably less than 5 wt.%. These 
may be the water-miscible solvents described for the special 
effect module. The solids content of the binder module is 
preferably 20 to 60 wt.%. 



The binder module B) may contain neutralisation agents for 
the anionic resins. Bases are used for this. Examples are 
ammonia or organic amines such as triethylaroine, 
N-methylmorpholine, aminoalcohols such as dinethyl- 
isopropanolamine, dimethylethanolamine, 2-amino-2- 
methylpropanol-l . 

Aqueous binder module units which contain anionic resins have 
a pH of 7.0 - 8.5. The ratio of organic solvent to water in 
the aqueous binder module is up to 0.3 : 1, preferably less 
than 0.2 : i. 

The modular system (made from modules A) and B)) used 
according to the invention may also include at least one 
aqueous dye module C) , which contains, in addition to at 
least one anionic and/or non-ionic stabilised water-dilutable 
binder, dye pigments and/or fillers and optionally additives. 
Each dye module C) preferably contains not more than 4 
different dye pigments and/or fillers, particularly preferred 
aqueous dye modules being those which contain only one dye 
pigment or only one filler. Examples of inorganic or organic 
dye pigments or fillers which can be used in the dye module 
are titanium dioxide, micronised titanium dioxide, iron oxide 
pigments, carbon black, silicon dioxide, barium sulphate, 
micronised mica, talc, azo-dyes, phthalocyanln dyes, 
qulnacrldone or pyrrolopyrrole pigments. 

The same water-dilutable anionic and/or non-ionic stabilised 
resins may be used as described for the binder module. These 
are preferably binders which carry an anionic charge which 
act' as binder components in the final special effect base 
lacquer. The resins may be based on polyesters, acrylates or 
polyurathanes. The resins may be paste resins alone or In 
combination with film-forming binders or cross-linking 
agents. PU paste resins, as described in DE-A-40 00 889, are 
particularly preferred. 



Each aqueous d odule C) preferably contaln^^ne sane 
binder or mixture of binders, in addition, water-dilutable r 
non-water-dllutable cross-Unking components nay be contained 
in the dye module. 

Furthermore, the dye module C) may contain small proportions 
of water-misclble solvents. Bases may also be contained as 
neutralisation agents. It may be convenient if dye nodule C> 
contains rheology regulating agents. Furthermore, 
conventional lacquer additives, such as e.g. wetting agents, 
def earners and flow controllers, may be contained in aqueous 
dye module C) . 

The aqueous dye modules C) are generally prepared in such a 
way that the dye pigment or filler is ground into some of the 
aqueous binder or preferably into a paste resin. This takes 
place in equipment which is known to the person skilled in 
the art. Afterwards, the remaining amount of water-dilutable 
resin is added. This may be the same or a different binder 
from that used in the dispersing stage. 

Aqueous, storage-stable dye modules C) are produced with a 
pigment/binder ratio of O.Ol : l to 10 : l. The solids 
content is preferably 20 to 80 vt.%. 

Dye nodules which contain anionic resins have a pH of 7.0 to 
10.0. The ratio of organic solvent to water in the aqueous 
dye nodules is up to 0.3 : l, preferably up to 0.2 : l. 

The modular system used according to the Invention may 
contain a rheology nodule D) . This contains water and one or 
nore substances which regulate the flow behaviour of the 
final special effect base lacquer as a rheology component. 

Examples of these are polymeric micropartlcles, such as are 
described, for example, in EP-A-38 127, inorganic sheet 
silicates, e.g. aluminium magnesium silicate, sodium 
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magnesium sheet^Ucate and sodium magnesium f luorolithium 
sheet silicates of the montmorillonite type, associative 
thickeners, based on e.g. polyurethane or cellulose, 
polyvinylaloohols, synthetic polymers with ionic groups such 
as e.g. poly (math) acrylic acid. These substances ar 
commercially obtainable in a variety of forms. 

The modular system used according to the invention may also 
contain a cross-linking module E) . The cross-linking module 
E) Is used in particular when the final aqueous special 
effect base lacquer being produced is being prepared with the 
use of resins which contain cross-linkable groups in the 
molecule. 

Examples of cross-linking resins contained in the cross- 
linking module are amino resins and/or blocked isocyanates. 
These are partially or completely etherif ied amine/ 
formaldehyde condensation resins and/or blocked 
polyisocyanates with at least two reactive sites per 
molecule. 

such amino resins are described, for example, in Ullmann's 
••Encyclopedia of Industrial Chemistry", 5th ed. , vol, A2 
Chapter "Amino resins", pages 115 - 141 (1985) and Houben- 
Weyl, "Methoden der Organischen Chemie", vol. 14/2, pages 319 
- 388 (1962). The resins are prepared according to the prior 
art and supplied by many firms as commercial products. 

Examples of such amino resins are amine/ formaldehyde 
condensation resins which are produced by the reaction of 
aldbhydes with melamine, guanamine, benzoguanamine or 
dicyanodiamide. The alcohol groups in the aldehyde 
condensation products are then partially or completely 
ether if ied with alcohols. 



Examples of blocked isocyanates are any di- and/or 
polyisocyanates in which the isocyanate groups have been 
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reacted with a compound which contains active hydrogen. 
Appropriate prepolymers which contain Isocyanate groups nay 
also be us d as dl- and/or poly Isocy anates . The organic dl- 
and/or polyisocyanates have an averag molecular weight of 
112 to 2000 and expediently an average isocyanate 
functionality of 2 to 8. These are e.g. aliphatic, 
cycloaliphatic, aromatic, optionally also sterically hindered 
polyisocyanates. So-called "lacquer polyisocyanates" which 
are prepared from known dllsocyanates are particularly 
suitable as polyisocyanates. 

Typical examples of this type of polyisocyanate are propylene 
dllsocyanate, tetramethylxylylene dlisocyanate, trimethylene 
dlisocyanate, hexamethylene dlisocyanate, trimethylhexane 
dlisocyanate, cyclohexene-i, 3 and -1,4 dlisocyanate, 
methy Icyclohexane dlisocyanate , 4,4' -dipheny Imethane 
dlisocyanate, isophorone dlisocyanate or dicyclohexy Imethane 
dlisocyanate. 

Isocyanates which are convenient to use are polyisocyanates 
which also have urethane groups, which can be obtained by 
reacting excess amounts of dlisocyanate with simple 
polyhydric alcohols with a molecular weight of 62 to 300, 
especially trlmethylolpropane. 

Lower molecular weight compounds for blocking NCO groups are 
known. Examples of these are aliphatic or cycloallphatic 
alcohols, dlalkyliunino alcohols, oximes, lactams, Imides, 
hydroxyalkyl esters, malonates or acetoacetates. 

Thd cross-linking module may contain the cross-linking agent 
alone. However, it may also contain one or more organic 
solvents, water, one or more anionic and/ or non-ionic 
stabilised, water-dllutable binders and/or one or more 
conventional lacquer additives. These are, for example, the 
same as those described for the other modules. 
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The different n^j^es are storage-stable. They^^ be used in 
the modular system according to the invention. Furthermore, 
it is possible to mix several identical or different modules 
to give new storage-stable combination modules. For example, 
different special effect and/ r dye modules may be mixed. 
Likewise, cross-linking modules and binder modul s may be 
mixed. Likewise, the rheology module may be mixed with the 
special effect or the dye module. It has been shown to be 
expedient to select a modular system for mixing coating 
agents in which the special effect module and binder module 
and optionally the dye module are kept as separate entities. 
The rheology and/or cross-linking module may be present as 
separate entities or mixed with the other modular units. 

The aqueous single component special effect base lacquer is 
prepared by simply mixing the special effect module with the 
binder module and optionally the dye module and/or the 
rheology module and/or the cross-linking module. Any sequence 
may be used for admixing, preferably, however, the module 
with the highest viscosity and the largest share of the 
volume is initially introduced. After mixing well, the 
application viscosity is adjusted by the addition of 
deionised water. 

The final special effect base lacquer prepared according to 
the invention has a solids content of preferably 10 - 
40 wt.%, particularly preferably 15 - 3o wt.%, with a 
pigment/binder ratio of 0.06 : 1 to 0.6 : i. The resin 
composition in the lacquer solids is preferably kept constant 
in each individual special effect base lacquer, wherein in 
the' case of those special effect base lacquers which contain 
cross-linking agents there is a ratio of film-forming binder 
to cross-linking resins of 95 : 5 to 60 : 40 within the solid 
resin composition. 

The proportion of solvent is less than 20 wt.%, preferably 
less than 10 wt.%. The pH of the aqueous base lacquer is the 
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result of mixii 




le modular units. A correct j 




:o the pK Is 



generally not riPPired. 

The final aqueous special effect base lacquer may be applied 
directly after mixing/ but if may also be stored for longer 
than 12 months. 

The aqueous special effect base lacquers prepared according 
to the invention may be applied using conventional methods. 
They are preferably applied by spraying in a dry layer 
thickness ot 10 - 25 fim and processed using a wet-on-wet 
method, that is they are over-lacquered after an evaporation 
phase at 20 - 80<*C, using a conventional clear lacquer in a 
dry layer thickness of preferably 30 - 60 urn, and dried or 
cross-linked in common with this at temperatures between 20 
and 140"»C. 

The multi-layered special effect lacquers obtained in this 
way correspond to the currently conventional requirements for 
motor vehicle lacquers. The aqueous special effect base 
lacquers prepared according to the invention are thus 
suitable for lacquering vehicles and vehicle repairs, but 
they may also be used in other areas, such as e.g. lacquering 
plastics, in particular for lacquering motor vehicle parts. 

The nodular system used according to the invention consists 
of individual storage-stable modules. The nodules contain 
f ilm-foming binders which can be prepared in solvent form or 
in the aqueous phase. Ziow-solvent, aqueous, special effect 
base lacquers which have good long-term storage stability, 
can' be prepared using the modular system used according to 
the invention, In particular, efficient storage and 
production of the aq[ueous special effect base lacquer is 
achieved. 



The following examples explain the invention. All parts (P) 
refer to parts by weight. 
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Example l 




Preparation of a PU dispersion in accordance with DE patent 
application P 42 24 617, which is not yet laid open to public 
inspection, preparation example 3: 

1005 g of a linear polyester (formed from adipic acid, 
isophthalic acid and hexanediol with an OH value of 102) are 
heated to 90<»C in a reaction vessel with a stirrer, internal 
thermometer, heat-supply and reflux condenser and 1.8 g of 
trimethylolpropane and 393 g of isophorone diisocyanate are 
added at this temperature. The mix is held at this 
temperature until the NCO value is 3.8. After cooling to 
60»C, a solution of 35.3 g of dimethylolpropionlc acid, 
26.1 g of triethylamine and 250 g of N-methylpyrrolidone are 
added. After heating to 80»C, the temperature is kept 
constant until an NCO value of 1.5 is reached. The molar 
amount of deionised water is admixed and the solution is held 
at 80«»C until isocyanate can no longer be detected. Finally, 
the mix is diluted with enough water to produce a liquid 
dispersion with a solids content of 34 wt.%. 

Example 2 

Preparation of a special effect module A 

The following components are contained in the special effect 
module: 

32.0 parts of a conventional polyurethane dispersion (in 

accordance with DE-A-4122265, example i) with 35 wt.% 

SC (SC B solids content) , 
13.4 parts of a commercially available aluminium paste 

containing 60 % aluminium, suitable for water base 

lacquers, 

1.3 parts of an aluminium wetting additive based on 
organic phosphoric acid derivatives. 
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7.7 parts oiPP-butanol, 

3.3 parts of a coraaerciaHy available thickener based on 

polyacrylic acid, 
3.3 parts of N,N-dimethylethanola»ine. 

The aluminium paste is initially introduced and mixed into a 
slurry with the solvent and additives. The binder is then 
added and mixed well. 

Example 3 

Preparation of a special effect module B 

35 parts of the PU dispersion from example l, 20 parts of the 
aluminium paste from example 2, 2 parts of the wetting 
additive from example 2, 25 parts of butyl glycol, 1.8 parts 
of the thickener from example 2 and 0.2 parts of 
N/K-dimethylethanolamine are processed using the same method 
as in example 2. Afterwards, the mixture is diluted with 
16 parts of deionised water. 

Example 4 

Preparation of a binder module A 

The following components are well mixed together with 
stirring: 

42.0 parts of a conventional polyurethane dispersion (in 

accordance with DE-A-4122265, example 1) with 35% SC, 
47.0 partd of completely demineralised water, 

2.3 parts of n^butanol, 
6.0 parts of butyl glycol, 

1.4 parts of a commercially available thickener based on 
polyacrylic acid, 

1.3 parts of N,N-dimethylethanolamine. 
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Example 5 

Preparation of a binder module B 

26.2 parts of the PU dispersion from exampl l, 8.8 parts of 
hexamethoxymethylmelamlne, 5 parts of n-butanol, 3.5 parts of 
the thickener from example 2, 0.25 parts of 
M,N-dimethylethanolamine and 56.25 parts of deionised water 
were mixed together In the same way as in example 4. 

ipixaaple $ 

Preparation of a blue dye nodule A 

The dye module contains the following components: 

42.0 parts of a conventional polyurethane paste resin (in 
accordance with DE-A-4 000889) with 35% SC, 

34.0 parts of a commercial blue copper phthalocyanine 
pigment, 

5.0 parts of a dispersion aid (Disperse Ayd H22) , 
18.85 parts of completely demineralised water, 
0.15 parts of N,N-dimethylethanolamine. 

First, the pigment is made into a slurry in a mixture of 
additives and about half of the paste resin. Then the rest of 
the paste resin, amine and water are added and well nixed. 

Exaffigl? 7 

Preparation of a green dye module B 

45 parts of the paste resin from example 6, 30 parts of a 
commercially available green phthalocyanine pigment, 5 parts 
of the dispersion aid from example 6, 2 parts of butyl 
glycol, 17.9 parts of deionised water and O.l parts of I9,N- 



dimethyl thano^^^e are processed in the sam^^y as in 

example 6. 

Example g 

Preparation of aqueous special effect base lacquers 

storage-stable special effect base lacquers are prepared by 
smoothly stirring together the modules cited in the Table: 

SPECIAL EFFECT BASE LACQUERS 

A (silver B (silver C (blue D ( green 
metallic) metallic) metallic) metallic) 



Binder module A 
Binder module B 
Sp. effect mod. A 
Sp. effect mod. B 
Oye module A 
Dye module B 



P ■ parts by weight 



